Introduction
A minor subset of murine and human T cells express NK cell receptors (NKRs) and display functional characteristics of NK cells and classical T cells [1] [2] [3] [4] . 
Results

Compartmentalisation of NKR + T cells in human intestine
Flow cytometric analysis of single cell suspensions prepared from human colon and duodenum revealed differential distribution of NKR + T cell populations in the epithelium and LP (Fig. 1A) . Approximately one half of all T cells in both the epithelial (median 44.6%) and LP (58.4%) layers of the colon expressed CD161 (Fig.   1B ). CD56 was expressed by smaller proportions of colonic T cells, being present on a median of 35.1% of epithelial layer T cells and on significantly lower numbers (22.4%; P<0.05) of LP T cells. CD57 was expressed by similar proportions of colonic epithelial layer (8.2%) and LP (9.8%) T cells as were found in peripheral blood (9.6%) (Fig. 1B ).
When T cell subpopulations in duodenal tissue samples were examined, CD161 was also found to be expressed by the majority of epithelial layer (58.5%) and LP (57.5%)
T cells (Fig. 1B) . Smaller proportions of T cells expressed CD56, with significantly higher levels found in the LP (19.6%) compared with the epithelium (10.9%; P<0.05).
T cells expressing CD57 were less frequently detected in both the epithelium (4.3%)
or the lamina propria (12.2%).
The high frequency of CD161 + cells in both epithelial layer and LP of human colon and the co-localization of CD161 and CD3 was confirmed by immunohistochemistry and double immunofluorescence ( Fig. 1 C and D) .
Phenotypic characterisation of intestinal CD161 + T cells
In both human colon and duodenum, CD8 was expressed by the majority of epithelial layer CD161 + T cells (89.5 % in colon and 59.9% in duodenum; Fig. 2 A and B) while smaller frequencies expressed CD4. In contrast, CD4 was expressed more frequently by CD161 + T cells in the LP (58.5% in colon and 81.2% in duodenum; Fig.   2A which is expressed and is functionally active in the murine and human intestine [43] [44] [45] [46] . We examined reactivity to α-GalCer in the colonic cell preparations by culturing 1x10 6 cells with α-GalCer and analysing the culture supernatants for IFN-γ production. Levels of IFN-γ were significantly upregulated by α-GalCer beyond levels detected in unstimulated cultures (Fig. 3C ). (Fig. 4B ).
Cytokine Production by CD161 + T cells
NKR + T cells are not expanded in colonic tumour tissue
Immunofluorescence studies on paired tumor and uninvolved colon tissue sections from 6 patients with colonic carcinoma (Fig. 1D ) revealed that T cell numbers were profile consistent with a cytotoxic phenotype.
In the present study we show that, while the human intestine contains large numbers of NKR + T cells, very low proportions of these express invariant Vα24Vβ11 + TCR chains, that are associated with CD1d restriction. Similar findings have been reported for murine NKR + T cells, defined by the co-expression of CD3 and NK1.1, which are rare in the small intestine but accumulate in the colon [40] . In contrast to murine liver, intestinal NKR + T cells do not express invariant Vα14Jα18 + TCRs or require CD1d for their development [40] . However, CD1d is constitutively expressed by murine and human intestinal epithelial cells [43] [44] [45] [46] 
Subjects
Sixteen patients (9 females and 7 males; mean age 45 years; range 24-69 years) who were being investigated for upper gastrointestinal symptoms were studied. Small intestinal disease was excluded by endoscopy and routine histology. Nineteen patients (11 females and 8 males; mean age 69 years; range 56-84 years) with colorectal cancer were studied. All endoscopic samples were obtained with informed consent and the study was approved by the Research and Ethics committee of St.
Vincent's University Hospital, Dublin.
Preparation of intestinal cells
Single cell suspensions of epithelial layer and lamina propria were prepared from colonic and duodenal biopsy specimens as previously described Surgically-resected intestinal tissue, which included uninvolved colonic mucosa as well as tumor tissue, was prepared similarly except the tissue specimens were first cut into fine pieces using a sterile scalpel and then treated with 200 U/ml collagenase.
The samples were subsequently filtered through a nylon mesh and washed in RPMI medium containing 10% FCS. Cell number and viability were determined as above.
Peripheral blood mononuclear cells were prepared by standard density gradient centrifugation (Lymphoprep, Nycomed Pharma, Oslo, Norway).
Antibodies and flow cytometry
Fluorochrome labelled monoclonal antibodies (mAbs) specific for human CD3, CD4, 
Immunohistochemistry and immunofluorescence
For immunohistochemical staining, resected colonic tissue specimens were fixed in formalin and embedded in paraffin. Sections were subsequently dewaxed, microwave heated (3 x 5 mins at 750W in buffer containing 0.1M sodium citrate and 0.1M citric acid, pH 6), rinsed in PBS and then incubated with monoclonal anti-CD161 (5 µg/ml) Fluorescent microscopy was performed on a Nikon TE300 microscope.
Cytokine response to α-GalCer
Reactivity to 10 6 intestinal cells were cultured in 24-well tissue culture plates in the presence of 100 ng α -GalCer (Kirin Pharmaceutical Research Laboratory, Gunma, Japan) [13-15], PHA, or vehicle as control. After 48 hours incubation, culture supernatants were collected and IFN-γ and production were assayed by ELISA according to the manufacturer's instructions (R&D Systems, Oxon, UK).
Statistical Analyses
Flow cytometric results were expressed as the median values and range. The MannWhitney U test for non-parametric data was used to analyse results. P values of less than 0.05 were considered significant.
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